JOURNAL OF © 2006, Scientific Horizon
FUNCTION SPACES AND APPLICATIONS http://www.jfsa.net
Volume 4, Number 2 (2006), 163-191

Three weights higher order Hardy type inequalities

Aigerim A. Kalybay and Lars-Erik Persson
(Communicated by Vladimir Stepanov)

2000 Mathematics Subject Classification. 26D10, 26D15.

Keywords and phrases. Inequalities, higher order Hardy type inequalities,
kernels, weights, weighted differential operator.

Abstract. We investigate the following three weights higher order Hardy type
inequality

(0.1) lgllg.w < C 1D, gllp,0,

where ij denotes the following weighted differential operator:

dg(.t), i=0,1,...,m—1,
PO S
pd\l) = )

dZ*m dmg(t) .

T <p(t) g ) i=mm +1,...,k,

for a weight function p(-).

A complete description of the weights u, v and p so that (0.1) holds was given
in [4] for the case 1 < p < ¢ < co. Here the corresponding characterization is
proved for the case 1 < g < p < co. The crucial step in the proof of the main
result is to use a new Hardy type inequality (for a Volterra type operator), which
we first state and prove.




